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To determine the phase relations between movements of the left and right arms as a function 11 of frequency, we performed a Dual-Tree Complex Wavelet Transform (DT-CWT), as 12 described in the Methods of the main text. We generated phase incidence histograms by 13 binning the relative phases into 18 bins each 20° wide. The total incidences across all bins in 14 a given frequency band were then normalized to sum to 1. We validated this analysis on two 15 different datasets. For the first dataset, we generated synthetic left and right elbow angle data 16 by simulating two independent random walks. For the second dataset, we inserted a set of 17 relative time shifts between the left and right elbow angles from the natural movement 18 dataset. In all cases the data was analyzed at low and high frequency bands, as described in 
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The wavelet relative phase analysis was run on this dataset and the resulting relative 37 incidence of phase occurrences are shown in Figure S2 . It can be seen that the relative 38 incidence of phase is essentially uniformly distributed at both high ( Figure 
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The wavelet relative phase analysis was run on the time-shifted datasets for the 6 time-shift 77 values and across the 6 subjects. The results are shown if Figure S3 . At the large time shift of 78 5 s, the phase relation at both low and high frequencies was uniform ( Figure S3 A and F).
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This is to be expected because at such a large time shift, movements of left and right elbows 80 will be unrelated. For time shifts corresponding to an 80° phase shift, it can be seen that the 81 peak in incidence that occurs at 0° in the non-shifted data, has been shifted towards 80°, for 
